
APPENDIX D 
Project Emission Calculations 



Construction Equipment Emissions for the Industrial Services Oil Company, Inc. 

Construction Equipment 

l ~ r a c k  Boring 1 0.6751 0.1501 1.7001 0.1431 0.1401 0.6751 0.1501 1.7001 0.1431 0.1401 

(1) Default Horsepower from SCAQMD CEQA Air Quality Handbook, Table A9-8-C. 

(2) Default load factors from SCAQMD CEQA Air Quality Handbook, Table A9-8-D. 

(3) Emission factors from SCAQMD CEQA Air Quality Handbook, Table A9-8-B, unless otherwise noted 

(4) Emissions factors from SCAQMD CEQA Air Quality Handbook, Table A9-8-A. Units are in Ibslhr. 

N:\l631\Existing Emissions.xls:CE Emission Factor Calcs 



Construction Equipment Emissions for Industrial Services Oil Company, Inc. 

Peak Daily Construction Emissions 

* Emissions factors from SCAQMD CEQA Air Quality Handbook, Table A9-8-A. 

* Emissions factors from SCAQMD CEQA Air Quality Handbook, Table A9-8-C. Table 9-8-C, Poundsfiour calculated from load factor and hp rating. 

* Trucks Emissions factors from SCAQMD CEQA Air Quality Handbook Table A9-8-A, Trucks-off highway diesel used for truck:pickup/stake bed. 

* Emissions factors from SCAQMD CEQA Air Quality Handbook, Table A9-8-A, Emissions for equipment not specifically listed can be found under miscellaneous. 

N:\163l\Existing Emissions.xls:Construction Equipment 



Construction Vehicle Emissions 

On Road Mobile Emission Factors from California ARB EMFAC2002 Scenario Year 2005 (Model Years 1965 to 2005) 

N:\1631\Existing Ernissions.xls:Const. Trip Emissions 



Fugitive Construction 
Emission Estimates 

PROJECT CONSTRUCTION 

Average 
Pieces of Peak Pieces Emission Water 

Estimated Tons of PM10 
Materials Materials Emission Water 

Handled Per 

(1) Emissions (Ibslhr) = [0.45 x (G'.~)/(H'.~) x 2.2046 x J; where G = silt content (7.5%), H = moisture content (2.0%) and J = hrs of operation. 
(2) Emissions (Ibslton) = 0.001 12 x [(GI~)' 3/(~/2)'.4] x I/J; where G=mean wind speed (12 mph), H=moisture content of surface material (2%); I=lbs of dirt handled per day (100,000 Ibs); and J=2,000 Ibsfton 
(3) Emissions (Ibslday/acre) = 1.7 x [(G/1.5)/(365-H/235)] x 1/15 x J; where G = silt content (7.5%); H = days with >0.01 inch of rain (34); I = percentage of time wind speed exceeds 12 mph (50%) and J= fraction of TSP (0.5) 
(4) Used SCAQMD Table 9-9 Default emission factors. 

N:\1631\Existing Ernissions.xls:Fugitive Construction EF 



Fugitive Dust Construction Emission Estimates 
From Trucks and Employee Vehicles 

Passenger Vehicle1 
On Paved Roadways 

Pickup Trucks on Paved Roadways 

Trucks on Paved Roadways 

* Emission Calculations for travel on paved roads from EPA AP-42 Section 13.2.1 
E = k(s~12)O.~~ x ( ~ / 3 ) ' . ~  

Where: k = 0.01 6 IbNMT for PMI 0, sL = road silt loading (gmslm2) from CARB Methodology 7.9 for paved roads 

(0.240 for local roads and 0.037 for major/collector roads), W = weight of vehicles (2.4 tons for cars; 5 for pickup trucks, 

and 20 for heavy trucks) 

**Emission Calculations for travel on unpaved roads from EPA AP-42 Section 13.2.2 
E = 2.6(s/1 21°.* x ( ~ / 3 ) ~ . ~ / ( ~ / 0 . 2 ) ~ . ~  

Where: s = surface silt content (assumed to be 1 I%, AP-42 Table 13.2.2-I), W = vehicle weight (tons) same assumptions as above, and 

M = material moisture content (assumed to be 10 percent since these emissions would only come from a water truck watering the site). 

N:\l63l\Existing Emissions.xls:Fugitive Vehicle Emissions 



CONSTRUCTION SUMMARY 

N:\1631\Existing Emissions.xls:Construction Summary 



Boiler and Heater Emissions 

Unit 
Boiler #1 
Boiler #2 
Heater H-1 
Heater H-2 
Oil  eater"' 

Unit 
Backup 
  en era tor(^) 
Emissions 
(Ibslday) 

Source ID 
1 
2 
9 

10 
15 

1 ICE 

Total Boiler and Heater Emissions 

(2) Annual Operating Hours are limited by SCAQMD permit conditions. 

Souce ID 

21 

Bo~lers 
Heater with 
Low NOx 
Burners 
Other 

Fire Duty 
(BTUsIhr) 

1995000 
1995000 
1920000 
1920000 

12600000 

Diesel Emission Factors (lb/1000)(~) 
VOC IMethane lNOx ISOX I co 1 PMI 0 

(1) Oil heater is equipped with low NOx burners. 
1176.8 

Diesel Fuel 
Use (gallhr) 

7 

(3) From SCAQMD 2003-2004 Annual Emission Report Form B-1 lnstructions 

37.5 1 NA 

Heating 
Value 

(BTUIscf) 
1020 
1020 
1020 
1020 
1020 

(3) From SCAQMD 2003-2004 Annual Emission Report Form B-1 Instructions 

Natural Gas Emission Factors (~b/mmcf)(~) 

469 1 7.1 1 1021 33.5 

558.6 

hnual  
Operating 
 ours(^) 

250 

VOC 
5.5 

7 
7 

Natural Gas 
Usage (scflhr) 

1956 
1956 
1882 
1882 
12353 

9046.5 

Annual Fuel 
Usage (1 000 

gallyr) 

1.75 

Annual 
Operating 

Hours 
8760 
8760 
8760 
8760 
8760 

Annual Fuel 
Usage 

(mmscflyr) 
17.13 
17.1 3 
16.49 
16.49 
108.21 

PM10 
7.6 

7.5 
7.5 

Methane 
2.3 

2.3 
2.3 

VOC 
Emissions 

(Ibslyr) 

65.625 

0.1 8 

VOC 
Emissions 

(Ibslyr) 
94.2 
94.2 
115.4 
115.4 
757.5 

316.3 

NOx 
100 

49.8 
130 

1302.9 , 6896.7 

NOx 
Emisslons 

(Ibslyr) 

820.75 

2.25 

Methane 
Emissions 

(Ibslyr) 
39.4 
39.4 
115.4 
115.4 
248.9 

SOX 
0.6 

0.6 
0.6 

3.22 

SOX 
Emissions 

(Ibslyr) 

12.4 

0.03 

CO 
84 

35 
35 

NOx 
Emissions 

(Ibslyr) 
1713.4 
1713.4 
1154 
115.4 

5388.9 

CO 
Emisslons 

(Ibslyr) 

178.5 

0.49 

24.78 

PMlO 
Emissions 

(Ibslyr) 

58.6 

0.16 

18.90 

SOX 
Emissions 

(Ibslyr) 
10.3 
10.3 
115.4 
115.4 
64.9 

0.87 

PM10 
Emissions 

(Ibslyr) 
130.2 
130.2 
115.4 
115.4 
81 1.6 

3.57 

CO 
Emissions 

(Ibslyr) 
1439.2 
1439.2 
115.4 
115.4 

3787.4 

VOC 
Emissions 
(Ibslday) 

0.26 
0.26 

- -  0.32 
0.32 
2.08 

NOx 
Emissions 
(lbslday) 

4.69 
4.69 
0.32 
0.32 

14.76 

CO 
Emissions 
(lbslday) 

3.94 
3.94 
0.32 
0.32 

10.38 

SOX 
Emissions 
(Ibslday) 

0.03 
0.03 
0.32 
0.32 
0.18 

PMlO 
Emissions 
(Ibslday) 

0.36 
0.36 
0.32 
0.32 
2.22 
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Storage Tank Emissions 

n:\1631\CriteriaEmissions:Tank Emissions 2004 

Tank Number 
Source ID 

Tank Contents 
Speciation ~rofi le"' 
Liqu~d Temperature, OF (as measured in ISOCl tanks) 
Maximim Storage Capacity (in 1000 gallons) 
Vented to Vapor Recovery System, (N, V or T) 
Tank Diameter, ft. (D) 
Tank Shell Height, ft. (H,) 

Annual Throughput, bbl, (Q) 

43 
6 

Used Oil 
1 

75 
19.458 

V 
12 
24 

162378 

44 
6 

Wastewater / 
Antifreeze / 

Waste Glycol 
1 

75 
20.15 

V 
12 
24 

102828 
Usage Factor (U) (0 <U 51) 
Turnovers (N) 
Vapor Space Volume, ftA3 (V,) (=0.7854*~~*~,; Hvo = 0.5*Hs or 1 ft.) 

Vapor density, Ib/ft3, (Wv = Mv*P / R*TI,, R= 10.31 ft3*psiallb-mole*0~ ) 

Vapor Molecular Weight, Ibllb-mole, (M,) 

Daily avg. liq. surf. temp., OR, (T,,) Tla=OF+460 

True Vapor Pressure, psia, (P) 
Vapor space expansion factor, Ke = (DTvTT,,) + (DPv-Pb) / (Pa-P) 

Daily vapor temp. range, O R ,  DTv = 0.72DTa + 0.028al 

1 
21 4.33 
1357.17 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

4 1 
6.72E-04 

45 
6 

Wastewater / 
Antrfreeze 1 

Waste Glycol 
1 

75 
20.1 5 

V 
12 
24 

102828 

6.72E-04 6.72E-04 6.72E-04 

7 
350.49 
1357.17 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

41 

Daily max. liq. temperature, O R  

Daily min, liquid temperature, OR 
Vapor pressure at max. liq. temp., psia, (Pvx) 
Vapor pressure at min, liq. temp., psia, (Pvn) 
Vented Vapor Saturation Factor (K,) 

Turnover factor, (Kn), N<=36: Kn=l; N>36: Kn=(180+N)/6N 
Product factor, (Kp), Kp=0.75 (crude 011s); Kp=l (all other org. liq.) 

Standing Storage Loss (L,= Vv*Wv*K,*Ks*U), lbslyr 
Working Loss (Lw), lbslyr 
Total Loss without Control System (L, + L ) ,  lbslyr 
Control System % Efficiency 
Total Loss with Control System (L, + L)[(100 - %eff) 1 1001, lbslyr 

Total Standing Storage Uncontrolled Loss (Ibslyr) 
Total Working Uncontrolled Loss (Ibslyr) 
Total Loss (Ibslyr) 
Total Loss (Iblday) 

1 
21 4.33 
502.66 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

41 
6.72 E-04 

46 
6 

Oily 
Wastewater / 
Antifreeze 1 

Waste Glycol 
1 

75 
20.15 

V 
12 
24 

102828 
1 

214.33 
1357.17 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

4 1 

556 
514 

9.05E-03 
8.38E-03 

0.99 
0.2523 

1 

0.00 
0.02 
0.02 

0 
0.02 

~ 

1 
214.33 
1357.17 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

4 1 
6.72E-04 

1 
21 4.33 
1357.17 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

41 

47 
6 

Antifreeze / 
Chemical 
Product 

1 
75 

6.1 43 
V 
8 

20 
31 349 

556 
51 4 

9.05E-03 
8.38E-03 

0.99 
0.3066 

1 

0.00 
0.01 
0.02 

0 
0.02 

--- 

1 
21 4.33 
1357.17 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

41 
6.72E-04 

48 
6 

Oily 
Wastewater / 
Antifreeze / 

Waste Glycol 
1 

75 
20.15 

V 
12 
24 

102828 

556 
514 

9.05E-03 
8.38E-03 

0.99 
0.3066 

1 

0.00 
0.01 
0.02 

0 
0.02 

1 
350.49 
502.66 

7.29E-08 

0.05 

535 
8.72E-03 
7.71 E-02 

41 
6.72E-04 

49 
6 

Oily 
Wastewater 1 
Antifreeze 1 

Waste Glycol 
1 

75 
20.15 

V 
12 
24 

102828 
1 

308.79 
1357.17 

1.58E-06 

0.05 

535 
8.72E-03 
7.71 E-02 

4 1 
6.72E-04 

556 
51 4 

9.05E-03 
8.38E-03 

0.99 
0.3066 

1 

0.00 
0.01 
0.02 

0 
0.02 

SO 
6 

Used Oil & 
Water 

1 
75 

6.1 43 
V 
8 

20 
51264 

52 
6 

Oily 
Wastewater 
Treatment / 
Oxidation 

1 
75 

20.15 
V 
12 

24 
1481 44 

556 556 556 
514 - _ _  

9.05E-03 
8.38E-03 

0.99 
0.3066 

1 

0.00 
0.01 
0.02 

0 
0.02 

514 
9.05E-03 
8.38E-03 

1 .OO 
0.3066 

1 

0.00 
0.00 
0.00 

0 
0.00 

51 4 
9.05E-03 
8.38E-03 

0.99 
0.3066 

1 

0.00 
0.01 
0.02 

0 
0.02 

~ 

556 
51 4 

9.05E-03 
8.38E-03 

1 .OO 

0.2523 
1 

0.00 
0.01 
0.01 

0 
0.01 

556 
51 4 

9.05E-03 
8.38E-03 

0.99 
0.2638 

1 

0.06 
0.34 
0.40 

0 
0.40 

- 



Storage Tank Emissions 

n:\l631\CriteriaEmissions:Tank Emissions 2004 

Turnovers (N) 
Vapor Space Volume, ftA3 (V,) (=0.7854*~~*~,,~; Hvo = 0.5*HS or 1 ft.) 

Vapor density, I b/ft3, (Wv = Mv*P / R*T,,, R= 10.31 ft3*psia/lb-mole*0~ ) 

Vapor Molecular Weight, Ibllb-mole, (M,) 

. surf. temp., OR, (TI,) Tla = OF + 460 

[Total Loss (Iblday) I I I I 

308.79 
1357.1 7 

7.29E-08 

0.05 

308.79 
1357.17 

7.29E-08 

0.05 

350.49 
1357.1 7 

7.29E-08 

0.05 

525.60 
678.59 

7.29E-08 

0.05 



OilMlater Separator Emissions 

n:\1631\CriteriaEmissions:OilH20 Sep 2004 
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